Gingival fibroblasts grown from cyclosporin-treated patients show a reduced production of matrix metalloproteinase-1 (MMP-1) compared with normal gingival fibroblasts, and cyclosporin down-regulates the production of MMP-1 stimulated by pro-inflammatory cytokines.
Cyclosporin-induced gingival overgrowth arises from an alteration in collagen homeostasis and is enhanced by inflammatory changes in the gingival tissues. The aim of this study was to investigate the interaction among interleukin-1, oncostatin M, cyclosporin and nifedipine in promoting the up-regulation of matrix metalloproteinase-1 (MMP-1) and tissue inhibitor of metalloproteinase by gingival fibroblasts. Fibroblast cultures (n = 5) were obtained from healthy controls and from patients with cyclosporin-induced gingival overgrowth, and cells were harvested between the fourth and ninth passages. Cells were stimulated with interleukin-1 and oncostatin M, alone or in combination, and with different concentrations of cyclosporin (0-2000 ng/mL) and nifedipine (0-200 ng/mL). MMP-1 and tissue inhibitor of metalloproteinase-1 production was determined using an enzyme-linked immunosorbent assay technique. A CyQuant cell proliferation assay was used to determine the DNA concentration in the sample. Fibroblasts obtained from patients with cyclosporin-induced gingival overgrowth produced significantly lower levels of MMP-1 than control fibroblasts (p < 0.001); tissue inhibitor of metalloproteinase-1 levels were significantly lower (p < 0.05), and the ratio of MMP-1 to tissue inhibitor of metalloproteinase-1 was reduced, in the conditioned medium of patients with cyclosporin-induced gingival overgrowth compared with controls. Interleukin-1 and oncostatin M produced a significant increase in the up-regulation of MMP-1, which was reversed when cyclosporin and nifedipine were added to the cell cultures (p < 0.05). Pro-inflammatory cytokines significantly up-regulate MMP-1 in cultured gingival fibroblasts. Up-regulation is attenuated by both cyclosporin and nifedipine. The interaction may account for the synergism between inflammation and cyclosporin-induced gingival overgrowth.